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Abstract 
Vast amount of information is stored in the World Wide Web and search engines are able to extract information 
from the web based on the keywords issued by the users.  Existing search engines are not able to provide a 
customized solution for the visitors or tourists who wish to know the information related to transport facility, places 
of visit in a city, items for purchase, lodging and restaurant details, etc. in a city.  Hence, an intelligent transport and 
tourism information system is essential for facilitating the tourists or visitors. This system should be able to provide 
information such as lodging facilities available in a city, items to be purchased in a city in an efficient manner. In 
this paper, we have made efforts to propose the architecture for transport and tourism information system and also 
we have developed a prototype system named as Intelligent Transport and Tourism System (ITTS) in Hadoop 
environment.   
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1. Introduction 
Vast amount of information is stored in the World Wide Web and search engines are able to extract information 
from the web based on the keywords issued by the users.  Existing search engines are not able to provide a 
customized solution for the visitors or tourists who wish to know the information related to transport facility, places 
of visit in a city, items for purchase, lodging and restaurant details, etc. in a city.  Hence, an intelligent transport and 
tourism information system is essential for facilitating the tourists or visitors.  
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In this paper, we have made efforts to propose the architecture for transport and tourism information system to be 
deployed in Hadoop environment. The goals of the proposed information system are as follows: (i) Providing 
information regarding bus, car, auto rickshaw and train facilities based on user requirement. (ii) Providing 
information regarding lodging and restaurant details to the users (iii)  Providing information regarding places of visit 
and items to be purchased in the city (iv) Smart  tour  scheduling  facility.  
In the emerging e-commerce scenario, a large number of web applications are being deployed in Hadoop-based 
cluster systems for the scalable storage and processing of data belong to clients and employees of organizations. 
Hadoop distributed file system (HDFS) provides scalable storage and faster access for data. Hadoop framework 
supports Map Reduce paradigm for distributed and parallel processing of data recorded in the HDFS and hence data 
access and analysis can be carried out in a faster manner.   
In this paper, we have proposed an architecture for the proposed transport and tourism system. We have also 
developed a prototype system based on the proposed architecture in Hadoop Environment.  We have named the 
prototype system as Intelligent Transport and Tourism Systems (ITTS). This paper is divided into five sections: 
Section 2 covers the related work. Section 3 discusses the proposed ITTS System & Architecture. Section 4 
discusses the implementation details of the prototype system that we developed at our research center.  Section 5, 
covers the conclusion and future works.  
2.  Related Work  
Make My Trip [5] provides online travel services and does hotel reservations for the users. It also offers group 
and customized holiday packages for popular domestic and international destinations.  Ixigo.com [6] is a travel 
search engine which guides the users to book directly from the travel provider’s page.  Public Transport Victoria [7] 
is responsible for providing, coordinating and promoting public transport in the State of Victoria, Australia.  The key 
features of the system are covering the provision of suburban tram, light rail, train and bus services including school 
buses.  A journey planner (or trip planner) [8] is an electronic search engine used to find the best journey between 
two points by some means of transport.  A Public Transport Journey Planner  is specialized for journeys on Public 
Transport. Tom Tom [9] is a Dutch company best known for being a global leader in navigation and mapping 
products. It offers traffic monitoring services.  Trip Advisor.com [10] is an American travel website providing 
reviews of travel related information to the users.  Mapsofindia.com website provides information regarding 
Destinations, Hotels, Flight Schedules, Railway time table and travel agents [11].  Hyderabadplanet.com website  
gives information regarding where to go in Hyderabad? What to see in Hyderabad? What to experience in 
Hyderabad? This site provides information about photos, videos different hotels with different types and different 
places with their road maps and distances [12]. The main drawback all of these systems is that they do not provide 
an intelligent tour scheduler and they do not provide lodging, restaurant, items for purchase, transport information, 
etc. in an integrated manner.  
3.   The proposed ITTS system architecture 
The  ITTS provides the following facilities for the visitors who wish to visit a particular tourist place: (i) Efficient 
Transport Sub System:  This subsystem provides information regarding bus, auto, car and metro trains like transport 
facilities based on the user requirement. (ii) Tourism System: This subsystem provides information regarding places 
of visit, lodging and restaurant details, items of purchase etc.  (iii) Intelligent Tour Scheduler System:  This sub 
system suggests a best plan of transport, tourism, famous places and famous items for the user from his arrival time 
to departure time. We require cities, tourism places, and famous places like Malls, famous items to purchase, 
lodging places, hotels/restaurants and best transport system details to be stored in the system to derive an efficient 
tour plan for the visitors.  
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    Fig 1.  Architecture of the proposed ITTS  
 
The architecture of the proposed ITTS system is shown in Fig 1.  We have considered the Hadoop Distributed 
File System (HDFS) as the file system for storing details regarding transport, tourist places, purchase items and 
lodges and restaurants.  We have also considered the Map Reduce framework in our architecture for developing 
programs capable of carrying out parallel and distributed processing so that results will be quickly delivered to the 
users. We have also used Servlets for developing graphical user interface (GUI) purpose.  
 
a) ITTS planner:  The main subsystem of the ITTS is the tour planner.  This subsystem generates efficient 
tour plan for the tourists/visitors if number of days and places of visits are given as input.  This system can 
provide the plan either in automatic mode or manual mode. In the manual mode, user has to interact with 
this sub system in order to generate an efficient tour plan based on the user requirements.  This subsystem 
suggests lodges and restaurants to the visitors.  As per the number of days given by the visitor, the system 
suggests tourist places to be visited in the city. Here, the manual interaction is important to deliver an 
efficient plan. This subsystem also suggests which type of items that the visitor can purchase based on the 
places decided by the visitors.  This subsystem also suggests the transport plan based on the user selection.  
In automatic mode, entire tour plan is generated without manual intervention. This type of facility will 
really be useful for the visitors to optimize their time and expenditure while visiting places. 
 
 
b) Efficient Transport Sub System 
 
This subsystem provides the information to the visitor if source place of the city and destination place of 
the city are given as inputs. A map will be displayed by showing a path from source to destination and 
important places/landmarks located along that path. Transport charges and timings for local trains, bus, car 
etc. are displayed.  
 
c) Tourist Sub System 
 
This subsystem provides the following information to the visitors if the city of visit is given as input. 
a)  Tourist places in the city and how to reach those places.  
b)  Lodging facilities available in the city and the tariff details. 
c)  Restaurant details and the dishes and their costs. 
d) Special items available for purchase and shops where these items are available. 
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4.   Development  of the prototype system  
We have used HDFS for storing lodging and restaurant details in a city.  We have also used HDFS for 
storing details regarding transport facilities available in the city, tourist places located in the city and special items 
which can be purchased in the city.  These details are stored in a distributed manner in HDFS. We have used a 
Hadoop Cluster with one name node and ten data nodes for deploying the prototype system.  We have developed the 
programs by using Map Reduce Framework so that processing of data can be done in a distributed and parallel 
manner. Next, we discuss the implementation details of the prototype system.  
Implementation in Map Reduce  
 A map reduce algorithm consists of three phases: Map, Shuffle and Reduce.  We have used the following 
notations for describing the implementation details. 
 
Notations: Machine: M, Key:  k,  Value:  v,  Local file: l,  HDFS  file : d and  Cluster: s. 
 
Map: 
In this phase, an M generates a list of key value pairs (k,v) from d and stores in l and transmit this key value pair 
(k,v) to another machine for shuffling.  
 
Shuffle 
The key value pair (k, v) received from the map is used as input in this phase.  During this phase, same keys and 
their respective values are collected  as a list. 
 
Reduce: 
During this phase, the reducer programs executing in various machines will read the key value pairs (k, v) from the 
machines where Map programs were executed. The outputs of the reducer programs are stored in HDFS.  
 
Our prototype system consists of three map programs Map-shuffle1, Map-shuffle2, Map-shuffle3 and three reducer 
programs Reducer1, Reducer2 and , Reducer3.  
 
(i) Map-shuffle (d) 
 
This program runs in all data nodes of the cluster and reads ITTS data d from HDFS  which satisfy the user 
requirements and map logic is executed on d and then sorted and grouped as per the procedure of Shuffle.  
The output key value pairs  (k, v) of ITTS data d  are stored in respective data nodes.  The output format is 
given below.  
Key: source 
Value: list (history, user details, distance, restaurant/hotel details, transport details, trafiic details) 
  
(ii) Reducer1 
   
By applying k-nearest neighbor (k-NN) algorithm on key value pairs (k, v) (which have been read from the 
data nodes where map programs are executed), this program will prepare a list of hotel/restaurant details. 
Based on this, the system will suggest highest rating and low cost hotels.   
 
(iii) Map-shuffle2 (d) 
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This program will read the data from the list generated by Reducer 1 and will store resultant (key, value) 
pairs in the data nodes of the Hadoop cluster.  The output format is given below.  
Key: reducer1 output (location) 
Value: list (history, user details, distance, restaurant/hotel details, transport details, trafiic details) 
 
(iv) Reducer2 
    
By applying k-NN algorithm on key value pair (k, v) which has received from map-shuffle2 (d) gets the  
list of famous places. 
 
(v) Map-shuffle3 (d) 
 
This program reads the data generated by Reducer 2 and generates the (key, value) pairs as per the 
following format.  
Key: reducer2 output (famous places) 
Value: list (history, user details, distance, restaurant/hotel details, trasport details, trafiic details) 
 
(vi) Reducer3  
  
By applying k-nn algorithm on key value pairs (k,v) which has been received from map-shuffle3(d)  a list 
of famous items along with the famous places are generated.  
RESULTS: 
 Let us assume that a user  of ITTS system  gives his requirements as given below.  
 Arrival time: 9.00 A.M (14-01-2015) 
    Arrival place: Secunderabad Railway Station 
    Destination place: Kachiguda Railway Station 
 Destination time: 4.40 P.M (14-01-2015) 
 No. of Days: 1 
 
  The following schedule will be generated in the system.  
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Fig. 2.  ITTS Planner Summary Sheet 
 
The ITTS system plans tour schedule intelligently based on the information provided by the user.  The Hotels and 
Restaurants which are recommended to the users are based on the previous feedbacks, reviews and rating values 
given to them by other users.  The means of transportation which is suggested to the users are based on the safety, 
cost and time so that maximum number of places will be covered by the users within the given number of days of 
visit.  
5.  Conclusion 
In this paper, we have proposed architecture for an intelligent transport and tourism information system and 
discussed the implementation details of the prototype system that we have developed. This system is able to provide 
information such as lodging and restaurant facilities available in a city, items to be purchased in a city, etc.  in an 
efficient manner.  As a part of future work, we plan to improve the intelligent tour scheduler of the system and 
deploy our system in the web for the public use.  
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